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Appendix B 

Preliminary Design Information 

Manitowoc 2250 Crane with Maxer 
Total Weight and Ground Pressure Estimates for 200,000 lb Load 
    
Component/Description Quantity Component Weight (lb) Subtotal Weight (lb) 
    
Basic Crane Parts:    372,310 
Upperworks 1 85,020  
Carbody, Etc. 1 64,350  
Crawlers 2 53,820  
Basic Counterweights 1 169,120  
    
No. 44 Mast (130 ft)   60,920 
Mast Top 1 28,420  
40-ft Mast Insert 1 6,500  
10-ft Mast Insert 1 2,240  
Mast Butt 1 23,760  
    
No. 79 Boom (140 ft)   60,514 
Boom Top 1 16,248  
25-ft Transition Insert 1 8,053  
40-ft Boom Insert 1 12,060  
40-ft Boom Insert w/Sheaves 1 11,988  
Boom Butt 1 12,165  
    
Balanced Loads   400,000 
Lift Load 1 200,000  
Maxer Counterweight Resistance 1 200,000  
    
TOTAL GROUND FORCE (lb)   893,744 
    
Track Surface Area (sq ft)   214 
Width  4.00  
Length Contacting Ground  26.75  
Number of Tracks  2  
    
TOTAL GROUND PRESSURE (psf)   4,176 
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UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt

          TABLE NO. 1 
          ****************************************** 
          * COMPUTER PROGRAM DESIGNATION - UTEXAS3 * 
          * Originally Coded By Stephen G. Wright  * 
          * Version No. 1.209                      * 
          * Last Revision Date  2/28/98            * 
          * (C) Copyright 1985-1998 S. G. Wright   * 
          * All Rights Reserved                    * 
          ****************************************** 

          ************************************************************** 
          *                                                            * 
          *      RESULTS OF COMPUTATIONS PERFORMED USING THIS COMPUTER * 
          * PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY * 
          * HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL   * 
          * DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE   * 
          * ALGORITHMS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER  * 
          * PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS      * 
          * PROGRAM BEFORE ATTEMPTING ITS USE.                         * 
          *                                                            * 
          *      NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT        * 
          * MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR  * 
          * IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS  * 
          * OR ADAPTABILITY OF THIS COMPUTER PROGRAM.                  * 
          *                                                            * 
          ************************************************************** 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO.  2 
          ************************* 
          * NEW PROFILE LINE DATA * 
          ************************* 

          PROFILE LINE  1 - MATERIAL TYPE =  1 
          profile with uniform soils

               Point      X             Y 

                 1          .000          .000 
                 2        20.000          .000 
                 3        45.500        17.000 
                 4        95.500        17.000 

          All new profile lines defined - No old lines retained 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO.  3 
          ********************************************************************** 
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          * NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 
          ********************************************************************** 

          DATA FOR MATERIAL TYPE  1 
          embankment soils

               Unit weight of material =  110.000 

               CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 
               Cohesion - - - - - - - -    2000.000 
               Friction angle - - - - -    .000 degrees 

               No (or zero) pore water pressures 

          All new material properties defined - No old data retained 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 10 
          ********************************************************************* 
          * NEW SURFACE PRESSURE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 
          ********************************************************************* 

          ALL NEW DATA INPUT - NO OLD DATA RETAINED 

          Surface Pressures - 
                                           Normal       Shear 
          Point       X           Y       Pressure      Stress 

             1      55.500      17.000     1300.000         .000 
             2      82.250      17.000     1300.000         .000 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 15 
          ********************************* 
          * NEW ANALYSIS/COMPUTATION DATA * 
          ********************************* 

          Circular Shear Surface(s) 

          Automatic Search Performed 

          Starting Center Coordinate for Search at - 
                                                       X =      25.000 
                                                       Y =      30.000 

          Required accuracy for critical center (= minimum 
          spacing between grid points) =       1.000 

          Critical shear surface not allowed to pass below Y =      -7.500 

          For the initial mode of search 
          all circles pass through the point at - 
                                                       X =      20.000 
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                                                       Y =        .000 

          Depth of crack =        .000 

          Initial trial estimate for the factor of safety =   3.000 

          Short form of output will be used for search 

          --------------------------------------------------------------------- 
          THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: 

          Initial trial estimate for side force inclination =  15.000 degrees 
          (Applicable to Spencer's procedure only) 

          Maximum number of iterations allowed for 
          calculating the factor of safety =   40 

          Allowed force imbalance for convergence =     100.000 

          Allowed moment imbalance for convergence =     100.000 

          Initial trial values for factor of safety (and side force inclination 
          for Spencer's procedure) will be kept constant during search 

          Maximum subtended angle to be used for subdivision of the 
          circle into slices =   3.00 degrees 

          Search will be continued to locate a more critical shear 
          surface (if one exists) after the initial mode is complete 

          Depth of water in crack =        .000 

          Unit weight of water in crack =    62.400 

          Seismic coefficient =  .000 

          Conventional (single-stage) computations to be performed 

          Procedure used to compute the factor of safety: SPENCER
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 16 
          *************************** 
          * NEW SLOPE GEOMETRY DATA * 
          *************************** 

          NOTE - NO DATA WERE INPUT, SLOPE GEOMETRY DATA 
          WERE GENERATED BY THE PROGRAM 

          Slope Coordinates - 

               Point       X           Y 

                  1        .000        .000 
                  2      20.000        .000 
                  3      45.500      17.000 
                  4      95.500      17.000 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
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          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 20 
          ************************************************************ 
          * SHORT-FORM TABLE FOR SEARCH WITH CIRCULAR SHEAR SURFACES * 
          ************************************************************ 
                             Center Coordinates of              1-Stage 
                                Critical Circle                 Factor   Side 
                                                                  of     Force 
          Mode                       X          Y       Radius  Safety  Inclin. 

           1  Fixed Point at      43.000     37.000     43.566   3.651   11.34 
              X =        20.0 
              Y =          .0 

           2  Tangent Line        42.000     39.000     45.566   3.646   11.41 
              at Y =     -6.6 

           3  Constant Radius     42.000     39.000     45.566   3.646   11.41 
              of R =     45.6 

          TABLE NO. 21 
          *****  1-STAGE FINAL CRITICAL CIRCLE INFORMATION  ***** 
          X Coordinate of Center - - - - - - -    42.000 
          Y Coordinate of Center - - - - - - -    39.000 
          Radius - - - - - - - - - - - - - - -    45.566 
          Factor of Safety - - - - - - - - - -     3.646 
          Side Force Inclination - - - - - - -     11.41 

          Number of circles tried  - - - - - -  156 
          No. of circles F calc. for - - - - -  117 

          ***** CAUTION ***** FACTOR OF SAFETY COULD NOT BE COMPUTED FOR SOME 
                              OF GRID POINTS AROUND THE MINIMUM 
          ***** RESULTS MAY BE ERRONEOUS ***** 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 26 
          ************************************************************** 
          *  Coordinate, Weight, Strength and Pore Water Pressure      * 
          *  Information for Individual Slices for Conventional        * 
          *  Computations or First Stage of Multi-Stage Computations.  * 
          *  (Information is for the Critical Shear Surface in the     * 
          *  Case of an Automatic Search.)                             * 
          ************************************************************** 

          Slice                     Slice   Matl.            Friction    Pore 
            No.     X        Y      Weight  Type   Cohesion    Angle   Pressure 

                   18.4       .0 
             1     19.2      -.5       77.7    1    2000.00      .00         .0 
                   20.0      -.9 
             2     21.1     -1.5      502.8    1    2000.00      .00         .0 
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                   22.1     -2.0 
             3     23.2     -2.5     1106.4    1    2000.00      .00         .0 
                   24.3     -3.0 
             4     25.4     -3.4     1715.6    1    2000.00      .00         .0 
                   26.5     -3.9 
             5     27.6     -4.2     2322.6    1    2000.00      .00         .0 
                   28.8     -4.6 
             6     29.9     -4.9     2919.8    1    2000.00      .00         .0 
                   31.1     -5.2 
             7     32.2     -5.5     3500.0    1    2000.00      .00         .0 
                   33.4     -5.7 
             8     34.6     -5.9     4056.0    1    2000.00      .00         .0 
                   35.8     -6.1 
             9     36.9     -6.3     4581.3    1    2000.00      .00         .0 
                   38.1     -6.4 
            10     39.3     -6.5     5069.8    1    2000.00      .00         .0 
                   40.5     -6.5 
            11     41.3     -6.6     3388.8    1    2000.00      .00         .0 
                   42.0     -6.6 
            12     43.2     -6.5     5770.1    1    2000.00      .00         .0 
                   44.4     -6.5 
            13     44.9     -6.5     2833.3    1    2000.00      .00         .0 
                   45.5     -6.4 
            14     46.7     -6.3     6084.0    1    2000.00      .00         .0 
                   47.9     -6.2 
            15     49.1     -6.0     5963.1    1    2000.00      .00         .0 
                   50.2     -5.8 
            16     51.4     -5.6     5795.4    1    2000.00      .00         .0 
                   52.6     -5.3 
            17     53.7     -5.0     5583.3    1    2000.00      .00         .0 
                   54.9     -4.7 
            18     55.2     -4.6     1499.8    1    2000.00      .00         .0 
                   55.5     -4.5 
            19     56.6     -4.1     5252.8    1    2000.00      .00         .0 
                   57.8     -3.8 
            20     58.9     -3.3     4951.3    1    2000.00      .00         .0 
                   60.0     -2.9 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 26 
          ************************************************************** 
          *  Coordinate, Weight, Strength and Pore Water Pressure      * 
          *  Information for Individual Slices for Conventional        * 
          *  Computations or First Stage of Multi-Stage Computations.  * 
          *  (Information is for the Critical Shear Surface in the     * 
          *  Case of an Automatic Search.)                             * 
          ************************************************************** 

          Slice                     Slice   Matl.            Friction    Pore 
            No.     X        Y      Weight  Type   Cohesion    Angle   Pressure 

                   60.0     -2.9 
            21     61.1     -2.4     4617.0    1    2000.00      .00         .0 
                   62.1     -1.9 
            22     63.2     -1.3     4254.5    1    2000.00      .00         .0 
                   64.3      -.8 
            23     65.3      -.2     3868.9    1    2000.00      .00         .0 
                   66.3       .5 
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            24     67.3      1.1     3465.7    1    2000.00      .00         .0 
                   68.3      1.8 
            25     69.2      2.5     3050.5    1    2000.00      .00         .0 
                   70.2      3.2 
            26     71.1      4.0     2629.3    1    2000.00      .00         .0 
                   72.0      4.7 
            27     72.9      5.5     2208.4    1    2000.00      .00         .0 
                   73.8      6.4 
            28     74.6      7.2     1793.8    1    2000.00      .00         .0 
                   75.5      8.1 
            29     76.2      9.0     1392.1    1    2000.00      .00         .0 
                   77.0      9.9 
            30     77.8     10.8     1009.2    1    2000.00      .00         .0 
                   78.5     11.7 
            31     79.2     12.7      651.4    1    2000.00      .00         .0 
                   79.9     13.7 
            32     80.5     14.7      324.6    1    2000.00      .00         .0 
                   81.2     15.7 
            33     81.5     16.3       54.0    1    2000.00      .00         .0 
                   81.9     17.0 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 27 
          ************************************************************* 
          *  Seismic Forces and Forces Due to Surface Pressures for   * 
          *  Individual Slices for Conventional  Computations or the  * 
          *  First Stage of Multi-Stage Computations.                 * 
          *  (Information is for the Critical Shear Surface in the    * 
          *  Case of an Automatic Search.)                            * 
          ************************************************************* 

                                               FORCES DUE TO SURFACE PRESSURES 
                                    Y for 
          Slice          Seismic   Seismic    Normal   Shear 
            No.     X     Force     Force     Force    Force       X        Y 

             1     19.2       0.        -.2       0.       0.     19.2       .0 
             2     21.1       0.        -.4       0.       0.     21.1       .7 
             3     23.2       0.        -.2       0.       0.     23.2      2.1 
             4     25.4       0.         .1       0.       0.     25.4      3.6 
             5     27.6       0.         .4       0.       0.     27.6      5.1 
             6     29.9       0.         .8       0.       0.     29.9      6.6 
             7     32.2       0.        1.3       0.       0.     32.2      8.2 
             8     34.6       0.        1.9       0.       0.     34.6      9.7 
             9     36.9       0.        2.5       0.       0.     36.9     11.3 
            10     39.3       0.        3.2       0.       0.     39.3     12.9 
            11     41.3       0.        3.8       0.       0.     41.3     14.2 
            12     43.2       0.        4.5       0.       0.     43.2     15.5 
            13     44.9       0.        5.1       0.       0.     44.9     16.6 
            14     46.7       0.        5.3       0.       0.     46.7     17.0 
            15     49.1       0.        5.5       0.       0.     49.1     17.0 
            16     51.4       0.        5.7       0.       0.     51.4     17.0 
            17     53.7       0.        6.0       0.       0.     53.7     17.0 
            18     55.2       0.        6.2       0.       0.     55.2     17.0 
            19     56.6       0.        6.4    2937.       0.     56.6     17.0 
            20     58.9       0.        6.8    2881.       0.     58.9     17.0 
            21     61.1       0.        7.3    2817.       0.     61.1     17.0 
            22     63.2       0.        7.8    2745.       0.     63.2     17.0 
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            23     65.3       0.        8.4    2666.       0.     65.3     17.0 
            24     67.3       0.        9.1    2579.       0.     67.3     17.0 
            25     69.2       0.        9.7    2485.       0.     69.2     17.0 
            26     71.1       0.       10.5    2385.       0.     71.1     17.0 
            27     72.9       0.       11.3    2278.       0.     72.9     17.0 
            28     74.6       0.       12.1    2165.       0.     74.6     17.0 
            29     76.2       0.       13.0    2045.       0.     76.2     17.0 
            30     77.8       0.       13.9    1921.       0.     77.8     17.0 
            31     79.2       0.       14.9    1791.       0.     79.2     17.0 
            32     80.5       0.       15.8    1656.       0.     80.5     17.0 
            33     81.5       0.       16.7     975.       0.     81.5     17.0 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 29 
          ******************************************************************** 
          *  Information Generated During Iterative Solution for the Factor  * 
          *  of Safety and Side Force Inclination by Spencer's Procedure     * 
          ******************************************************************** 

                  Trial     Trial 
                 Factor   Side Force    Force      Moment               Delta 
          Iter-    of    Inclination  Imbalance  Imbalance   Delta-F    Theta 
          ation  Safety   (degrees)     (lbs.)   (ft.-lbs.)           (degrees) 

             1   3.00000    15.0000  -.1126E+05  -.9270E+05 
          First-order corrections to F and THETA .........   .414E+00 -.874E+01 
          Values factored by  .983E+00 - Deltas too large    .407E+00 -.859E+01 

             2   3.40684     6.4056  -.1169E+04  -.8862E+05 
          First-order corrections to F and THETA .........   .232E+00  540E+01 
          Second-order correction - Iteration   1 ........   .253E+00  540E+01 
          Second-order correction - Iteration   2 ........   .254E+00  540E+01 

             3   3.66051    11.8013   .2738E+02   .6711E+04 
          First-order corrections to F and THETA .........  -.151E-01 -.388E+00 
          Second-order correction - Iteration   1 ........  -.150E-01 -.388E+00 
          Second-order correction - Iteration   2 ........  -.150E-01 -.388E+00 

             4   3.64554    11.4137  -.5386E-02   .1949E+02 
          First-order corrections to F and THETA .........  -.384E-04 -.118E-02 

          Factor of Safety - - - - - - - -     3.646 
          Side Force Inclination - - - - -     11.41 
          Number of Iterations - - - - - -     4 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 38 
          *************************************************************** 
          *  Final Results for Stresses Along the Shear Surface         * 
          *  (Results for Critical Shear Surface in Case of a Search.)  * 
          *************************************************************** 

          SPENCER'S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY 
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          Factor of Safety =  3.646     Side Force Inclination =  11.41 Degrees 

                 -------- VALUES AT CENTER OF BASE OF SLICE--------- 

                                        Total    Effective 
          Slice                         Normal    Normal      Shear 
            No.   X-center  Y-center    Stress    Stress      Stress 

             1        19.2       -.5      540.2      540.2      548.6 
             2        21.1      -1.5      705.9      705.9      548.6 
             3        23.2      -2.5      955.8      955.8      548.6 
             4        25.4      -3.4     1191.8     1191.8      548.6 
             5        27.6      -4.2     1413.6     1413.6      548.6 
             6        29.9      -4.9     1620.8     1620.8      548.6 
             7        32.2      -5.5     1813.4     1813.4      548.6 
             8        34.6      -5.9     1990.8     1990.8      548.6 
             9        36.9      -6.3     2152.9     2152.9      548.6 
            10        39.3      -6.5     2299.3     2299.3      548.6 
            11        41.3      -6.6     2407.4     2407.4      548.6 
            12        43.2      -6.5     2502.8     2502.8      548.6 
            13        44.9      -6.5     2582.1     2582.1      548.6 
            14        46.7      -6.3     2564.4     2564.4      548.6 
            15        49.1      -6.0     2476.6     2476.6      548.6 
            16        51.4      -5.6     2376.7     2376.7      548.6 
            17        53.7      -5.0     2265.0     2265.0      548.6 
            18        55.2      -4.6     2189.0     2189.0      548.6 
            19        56.6      -4.1     3322.3     3322.3      548.6 
            20        58.9      -3.3     3171.2     3171.2      548.6 
            21        61.1      -2.4     3009.1     3009.1      548.6 
            22        63.2      -1.3     2836.2     2836.2      548.6 
            23        65.3       -.2     2653.0     2653.0      548.6 
            24        67.3       1.1     2459.7     2459.7      548.6 
            25        69.2       2.5     2256.9     2256.9      548.6 
            26        71.1       4.0     2044.8     2044.8      548.6 
            27        72.9       5.5     1824.0     1824.0      548.6 
            28        74.6       7.2     1594.9     1594.9      548.6 
            29        76.2       9.0     1357.9     1357.9      548.6 
            30        77.8      10.8     1113.4     1113.4      548.6 
            31        79.2      12.7      861.9      861.9      548.6 
            32        80.5      14.7      603.7      603.7      548.6 
            33        81.5      16.3      388.6      388.6      548.6 

          CHECK SUMS - (ALL SHOULD BE SMALL) 
          SUM OF FORCES IN VERTICAL DIRECTION    =         .00  (=  384E-02) 
               SHOULD NOT EXCEED     .100E+03 
          SUM OF FORCES IN HORIZONTAL DIRECTION  =         .01  (=  101E-01) 
               SHOULD NOT EXCEED     .100E+03 
          SUM OF MOMENTS ABOUT COORDINATE ORIGIN =      -19.57  (= -.196E+02) 
               SHOULD NOT EXCEED     .100E+03 
          SHEAR STRENGTH/SHEAR FORCE CHECK-SUM   =         .00  (=  153E-02) 
               SHOULD NOT EXCEED     .100E+03 
1         UTEXAS3 - VER. 1.209 -  2/28/98 - (C) 1985-2000 S. G. WRIGHT
          One copy licensed to Portage, Engineering Division, Helena, MT
          Date:  3:29:2004   Time: 11:45: 4   Input file: a:sceb3.txt
               PM2A Tank Excavation, Proposed East Slope With Crane
               Static Condition g=0, Toe Failure

          TABLE NO. 39 
          **************************************************************** 
          *  Final Results for Side Forces and Stresses Between Slices.  * 
          *  (Results for Critical Shear Surface in Case of a Search.)   * 
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          **************************************************************** 

          SPENCER'S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY 
          Factor of Safety =  3.646     Side Force Inclination =  11.41 Degrees 

                 --------------- VALUES AT RIGHT SIDE OF SLICE ---------------- 

                                     Y-Coord. of   Fraction   Sigma     Sigma 
          Slice                Side  Side Force       of        at       at 
            No.    X-Right    Force   Location      Height     Top     Bottom 

             1        20.0      1373.        -.3     .675     3053.2     -72.7 
             2        22.1      3349.        -.7     .388      316.7    1607.1 
             3        24.3      5525.       -1.0     .333       -2.6    1855.5 
             4        26.5      7825.       -1.4     .305     -160.4    2032.2 
             5        28.8     10176.       -1.6     .286     -271.3    2179.2 
             6        31.1     12509.       -1.8     .271     -360.6    2303.4 
             7        33.4     14759.       -1.9     .259     -436.5    2406.5 
             8        35.8     16865.       -2.0     .249     -502.5    2488.9 
             9        38.1     18773.       -2.0     .240     -560.1    2550.6 
            10        40.5     20435.       -1.9     .231     -610.0    2591.5 
            11        42.0     21326.       -1.8     .225     -637.2    2606.3 
            12        44.4     22501.       -1.6     .217     -674.8    2613.0 
            13        45.5     22936.       -1.4     .214     -689.8    2608.7 
            14        47.9     23621.       -1.1     .219     -682.4    2679.7 
            15        50.2     24008.        -.7     .224     -676.4    2739.1 
            16        52.6     24121.        -.3     .227     -675.9    2794.1 
            17        54.9     23993.         .2     .228     -686.1    2852.6 
            18        55.5     23920.         .4     .228     -691.5    2870.6 
            19        57.8     22588.        1.1     .234     -632.7    2766.4 
            20        60.0     20970.        1.9     .241     -573.0    2641.9 
            21        62.1     19119.        2.8     .247     -513.3    2499.3 
            22        64.3     17089.        3.7     .253     -454.2    2340.3 
            23        66.3     14937.        4.7     .259     -396.5    2166.5 
            24        68.3     12723.        5.8     .264     -340.4    1979.3 
            25        70.2     10508.        6.9     .269     -286.3    1780.0 
            26        72.0      8353.        8.1     .275     -234.5    1569.5 
            27        73.8      6322.        9.3     .280     -184.8    1348.7 
            28        75.5      4474.       10.6     .287     -137.2    1118.3 
            29        77.0      2871.       12.0     .295      -90.9     878.4 
            30        78.5      1570.       13.4     .308      -43.8     627.5 
            31        79.9       628.       14.8     .343       11.0     359.5 
            32        81.2        99.       16.5     .595      116.7      31.7 
            33        81.9         0.     3769.7    ABOVE         .0        .0 

          CHECK SUMS - (ALL SHOULD BE SMALL) 
          SUM OF FORCES IN VERTICAL DIRECTION    =         .00  (=  384E-02) 
               SHOULD NOT EXCEED     .100E+03 
          SUM OF FORCES IN HORIZONTAL DIRECTION  =         .01  (=  101E-01) 
               SHOULD NOT EXCEED     .100E+03 
          SUM OF MOMENTS ABOUT COORDINATE ORIGIN =      -19.57  (= -.196E+02) 
               SHOULD NOT EXCEED     .100E+03 
          SHEAR STRENGTH/SHEAR FORCE CHECK-SUM   =         .00  (=  153E-02) 
               SHOULD NOT EXCEED     .100E+03 

          END-OF-FILE ENCOUNTERED WHILE READING COMMAND 
          WORDS - END OF PROBLEM(S) ASSUMED 
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Appendix D 
Bearing Capacity Calculations 

Theory (refer to Das, 1984) 

Based on Terzaghi’s theory and methods, the ultimate bearing capacity for a shallow strip foundation can 
be given by: 

qu = cNc + qNq + ½ BN

where  qu = ultimate bearing pressure 

  c = cohesion of soil 

 =  unit weight of soil 

  q = Df , where Df is the footing embedment depth below grade 

  B = footing width 

and Nc, Nq, and N  are nondimensional bearing capacity factors that are functions of the soil friction 
angle, .

Similarly, for foundations that exhibit the local shear failure mode in soils, the ultimate bearing capacity 
for a shallow strip foundation can be given by: 

qu = (2/3)cNc' + qNq' + ½ BN '

where modified bearing capacity factors are used. 

Given

c = 4,000 psf 

 = 110 pcf 

q = 0 (the track is at ground surface; there is no embedment depth) 

B = 4.0 feet 

 = 0 degrees, no internal angle of friction is assumed for the clay soil 

For the case of  = 0:  Nc,= Nc' = 5.7; Nq = Nq' = 1; and N  = N ' = 0. 

Results

For the case of  = 0, the second two terms in both equations become zero and the local shear failure case 
yields the controlling result, as follows: 

qu = (2/3)cNc' = (2/3)(4,000 psf)(5.7) = 15,2000 psf 

Applying the standard factor of safety (FOS) of 3.0 for bearing capacity analysis gives an allowable 
bearing pressure of: 

qall = qu / 3.0 = 15,200 psf / 3.0 = 5,067 psf.  >> Use 5,000 psf. 


